Background: The prevalence of frontotemporal lobar degeneration (FTLD) in Japan is unknown. An epidemiological survey study of FTLD was undertaken in Tottori Prefecture, a district in the western region of Japan. Methods: Hospitals in Tottori Prefecture were surveyed by a two-step questionnaire in 2010, and the prevalence of FTLD per 100,000 inhabitants was calculated using the actual number of patients and inhabitants in Tottori Prefecture on the prevalence day of October 1, 2010. Results: In this survey, 66 patients were diagnosed with FTLD. The subtypes of FTLD were as follows: 62 cases of frontotemporal dementia (FTD), 3 cases of progressive nonfluent aphasia, and 1 case of semantic dementia. Among the FTD cases, 5 cases were FTD with motor neuron disease and 1 case was FTD with parkinsonism linked to chromosome 17.
Introduction
Frontotemporal lobar degeneration (FTLD) is a neurodegenerative disorder predominantly affecting the frontal and temporal lobes. Two major clinical types are recognized in FTLD: behavioral variant frontotemporal dementia (FTD) and progressive aphasia. The latter is divided into progressive nonfluent aphasia (PNFA) and semantic dementia (SD) [1] . Few epidemiological surveys have been conducted concerning FTLD in Japan, and no epidemiological study focusing particularly on FTLD has been reported. In small communitybased studies on the prevalence of dementia in individuals 65 years of age or older, a small percentage of the dementia cases were attributed to FTLD [2, 3] . In clinic-based survey studies, FTLD was the most third frequent cause of early-onset dementia in patients less than 65 years of age [4, 5] . The prevalence of FTLD in Japan is unknown. Here, we report a survey study of FTLD in Tottori Prefecture, the least populated district in Japan.
Methods
We used a questionnaire to perform a retrospective surveillance study of cases of FTLD in Tottori Prefecture. Tottori Prefecture is located in a rural area of western Japan ( fig. 1 ); it had a population of 587,772 (280,602 males and 307,170 females) on the prevalence day of October 1, 2010.
In 2010, we sent inquiries with registration criteria for each category of FTLD to the departments of neurology and psychiatry in the 47 hospitals in Tottori Prefecture where patients with dementia were treated, asking if they had admitted or examined any cases of FTLD during the past year. We then sent a second questionnaire to the departments who responded affirmatively enquiring about the type of FTLD, sex and age of patients, age of onset, symptoms, neuroimaging results, and treatment. If permission was obtained, board-certificated neurologists (K.W.-I., S.I., S.N., and M.Y.) visited the hospitals to examine the patients.
The diagnosis of FTLD was based on the consensus criteria by Neary et al. [1] and the criteria of the International Behavioural Variant FTD Criteria Consortium [6] . Structural neuroimaging [cerebral computed tomography (CT) or magnetic resonance imaging (MRI)] was performed to support the clinical diagnosis. Functional imaging data [cerebral blood flow evaluated by single-photon emission computed tomography (SPECT)] were obtained, if available. Patients were diagnosed as having probable or possible amyotrophic lateral sclerosis using the El Escorial criteria [7, 8] .
The prevalence of FTLD per 100,000 inhabitants and 95% confidence interval (CI) were calculated using the actual number of patients and inhabitants in Tottori Prefecture on the prevalence day, October 1, 2010.
This study was planned and conducted in accordance with the Declaration of Helsinki. The Ethics Committee of the Tottori University Faculty of Medicine approved the study prior to its implementation.
Results

Survey Results
Sixty-six patients were diagnosed with FTLD in Tottori Prefecture on the prevalence day ( fig. 2 ). The subtypes of FTLD were as follows: 62 cases of FTD, 3 cases of PNFA, and 1 case of SD. Among the FTD cases, 5 were FTD with motor neuron disease, and 1 was FTD with parkinsonism linked to chromosome 17 (FTDP-17). Overall, the mean age of patients with FTD was 76.5 8 11.0 years. The mean age of FTD patients with motor neuron disease was 65.8 8 14.3 years, less than the mean age of FTD patients without motor neuron disease. The mean age of the 3 patients with PNFA was 71.7 8 8.1 years, and the age of the patient with SD was 72 years. Three patients with FTLD had a family history of the disease. Genetic analysis revealed that the patient with FTDP-17 had an intronic mutation IVS10 C 1 T in the microtubule-associated protein tau (MAPT) gene.
Prevalence Table 1 shows the age-specific prevalence of FTLD per 100,000 inhabitants of Tottori Prefecture in 2010. The survey results indicate that the overall prevalence of FTLD in Tottori Prefecture was at least 11.2 per 100,000 inhabitants. Based on the demographics of Japan in 2008, the data suggest an estimated prevalence of FTLD in Japan of 9.5 per 100,000 inhabitants, or an overall prevalence of at least 12,000 individuals. 
Discussion
We conducted an epidemiological survey focusing on the prevalence of FTLD in Tottori Prefecture of Japan. Our previous epidemiological study in Ama-cho [3] , a small island town, revealed that only 1 patient with FTLD was diagnosed among 943 subjects with dementia aged 65 years or older, suggesting that more subjects would be needed to examine the true prevalence of FTLD. Therefore, we decided to carry out an epidemiological survey in Tottori Prefecture, which has a total population of 587,772.
The prevalence of FTLD has also been reported in areas outside of Japan. In populationbased studies, the prevalence of FTLD between 45 and 64 years of age has varied from 4.0 per 100,000 individuals in the Zuid-Holland district in the Netherlands to 22 per 100,000 individuals in Brescia, Italy [9] [10] [11] [12] . A nationwide hospital-based clinicoepidemiological study in Germany showed a high estimated prevalence of FTLD of 43.1 per 100,000 individuals between 45 and 64 years of age [13] . In contrast, Ikejima et al. [14] reported the prevalence of restricted FTD patient in Ibaraki Prefecture, Japan, to be 2.0 per 100,000 individuals between 45 and 64 years of age. Taken together with our results, the prevalence of FTLD in individuals under 65 years of age in Japan might be less than that in Europe.
Although FTLD is generally considered to be a presenile dementia, a review of demographic characteristics of 353 FTLD patients by Johnson et al. [15] indicated that approximately one quarter of the patients diagnosed as having FTD and semantic dementia and half of PNFA patients had a disease onset after age 65 years. The prevalence of FTLD was 3.8 per 100,000 individuals between 70 and 79 years of age in the Zuid-Holland district in the Netherlands [9] . A nationwide study in Germany estimated the prevalence of FTLD to be 49.3 per 100,000 individuals between 70 and 79 years of age [11] . Gislason et al. [16] reported a much higher prevalence of FTD of 3% in a cohort of 85-year-old individuals in Gothenburg, Sweden. In the current study, the prevalence of FTLD was 37.6 per 100,000 inhabitants 65 years of age or older. These epidemiological data indicate that the prevalence of FTLD among elderly subjects might be higher than previously described. One challenging aspect of FTLD is that the clinicopathological features of FTLD in elderly patients may differ from those in patients with presenile-onset FTLD. Baborie et al. [17] proposed that FTLD in elderly patients might exist as a separate entity from presenile-onset FTLD in that the characteristics of clinically frequent memory loss and behavioral changes predominate over language and semantic dysfunction. It was suggested that FTLD in elderly patients is under-recognized, and FTLD should be considered in elderly subjects presenting with an 'atypical Alzheimer's disease' phenotype. Although epidemiological studies in Europe have reported that a large percentage of FTLD patients have a family history (29% in the UK, 43% in the Netherlands), only 4.5% of FTLD patients in our current study had a family history. Only 1 patient (1.5%) of 66 FTLD patients in Tottori Prefecture had a mutation of MAPT, compared with 32 (13.8%) of 245 FTD patients in the study in the Zuid-Holland district in the Netherlands. These results suggest that genetic factors for the development of FTLD may have a less important role in the Japanese population.
There are several limitations in our estimates of the prevalence of FTLD in Tottori Prefecture of Japan. First, the diagnosis of FTLD was dependent on clinical symptoms only, due to the absence of a definitive biomarker. We could not confirm the diagnosis neuropathologically in any case in this survey. Careful clinical examinations are needed because of the similarities in symptoms between syndromes such as corticobasal degeneration, progressive supranuclear palsy, Alzheimer's disease, vascular dementia, and FTLD. In this study, boardcertificated neurologists and psychiatrists reported the diagnosis of FTLD patients based on their clinical assessment and results of neuroimaging such as cerebral CT, MRI, or cerebral blood flow by SPECT. Further, board-certificated neurologists who have scientific interest in dementia or neurodegenerative disorders visited the clinic or hospital for assessment of the patients when required. For the diagnosis of FTD, we applied the criteria by Neary et al. [5] as well as the criteria of the International Behavioural Variant FTD Criteria Consortium [6] . The former criteria are thought to be relatively insensitive and difficult to apply in the early stage of FTD, whereas the sensitivity of the latter criteria is reported to be better [6] .
Further, only patients diagnosed with FTLD who had a medical consultation with the department of neurology or psychiatry were included in the survey. A clinical survey in an academic hospital indicated that the prevalence of PNFA or SD was similar to that of FTD [4] . In the current survey, the proportion of patients with PNFA or SD was much less than that reported in the previous survey, suggesting that the prevalence of PNFA and SD may have been underestimated.
In conclusion, the results of this study suggest that there are as many as 12,000 patients with FTLD in Japan, indicating that FTLD is not a rare disease at all.
